Calpains contribute to vascular repair in rapidly progressive form of glomerulonephritis: potential role of their externalization.
Calpains, calcium-activated proteases, mediate the angiogenic signals of vascular endothelial growth factor. However, their involvement in vascular repair has not been investigated and the underlying mechanisms remain to be fully elucidated. A rapidly progressive form of glomerulonephritis in wild type and transgenic mice expressing high levels of calpastatin, a calpain-specific inhibitor, was studied. Calpastatin transgene expression prevented the repair of peritubular capillaries and the recovery of renal function, limiting mouse survival. In vitro analysis detected a significant reduction of both intracellular and extracellular calpain activities in transgene expressing cells, whereas Western blotting revealed that proangiogenic factors vascular endothelial growth factor and norepinephrine increased calpain exteriorization. In vitro, extracellular calpains increased endothelial cell proliferation, migration and capillary tube formation. In vivo, delivery of nonpermeable extracellular calpastatin was sufficient to blunt angiogenesis and vascular repair. Endothelial cell response to extracellular calpains was associated with fibronectin cleavage, generating fibronectin fragments with proangiogenic capacity. In vivo, fibronectin cleavage was limited in the kidney of calpastatin transgenic mice with nephritis. This study demonstrates that externalized calpains participate in angiogenesis and vascular repair, partly by promoting fibronectin cleavage and thereby amplifying vascular endothelial growth factor efficiency. Thus, manipulation of calpain externalization may have therapeutic implications to control angiogenesis.